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(54) Internal combustion engine fuel injector 

(57) The injector (1 1) has a hollow body (12) carry- 
ing a nozzle, and a metering valve (24) having a valve 
body (26) housed in a cylindrical seat (21) of the hollow 
body (12). The valve body (26) has a distribution cavity 
(39) for distributing high-pressure fuel to a control 
chamber (38) of the valve (24), whereas the seat (21) 
communicates with a cavity (13) at atmospheric pres- 
sure and in which the control rod (14) slides. The seal- 
ing device has an annular seal (52), which is 
compressed between two shoulders (53, 54) carried by 

-the suracet22) of the r ©eat (21) and by an oute??urSce ~ 

(58) of a portion (59) of tjje yaJVe body (26) so as to pro- 
vide~jbr rediinqknt s^afinig' between the two surfaces 

(22,58); ; w : i'; ; .. 
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Description 


The present invention relates to a sealing device 
between two cavities at different pressures, for example, 
in an internal combustion engine fuel injector. s 

Known injectors normally comprise a hollow body 
carrying the nozzle; and a cavity at atmospheric pres- 
sure, in which slides a control rod for controlling the noz- 
zle. The rod is controlled hydraulically by a metering 
valve comprising a valve body with a control chamber 10 
supplied with fuel under pressure. 

The valve body of known injectors is substantially 
cylindrical, is housed inside a cylindrical seat in the hol- 
low body, has an annular cavity for distributing fuel to 
the control chamber, and is therefore also subjected to 15 
high pressure and must be connected to the hollow 
body by a sealing device between the annular cavity 
and the cavity at atmospheric pressure. 

For this purpose, provision is made, between the 
cylindrical wall of the valve body and the seat in the !f I- 20 
low body, for at least one annular seal, which n^ > illy 
rests on a shoulder of the seat, and is normalh zed 
that, when fitted to the valve body, it is stretr' ghtly 
to effectively seal the surface of the v .y. For 
technical reasons, the valve body has p ^ micron 25 
radial clearance with respect to the se: - - 

During operation of the injector jh fuel pres- 
sure of around 1 350 bar in the < cavity tends 
to force the seal inside the ga the valve body 
and the seat, i.e. the seal is J inside the gap, 30 
thus resulting in the formatic extrusion rings and 
deterioration of the seal. As % »ult, the high-pressure 
fuel leaks increasingly throi* '%. /ie extrusion rings, thus 
reducing the difference in r . ssure and generating heat 
due to leakage friction; v h heat further impairs the 35 
resistance of the seal, fyJh begins fraying and must' 
th e r e for e b e chang e d 


A preferred non-limiting embodiment of the present 
invention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 

Figure 1 shows a partial section of a fuel injector 
incorporating a sealing device in accordance with 
the invention; 

Figure 2 shows a larger-scale portion of Figure 1 . 

Number 11 in Figure 1 indicates as a whole a fuel 
injector, e.g. for an internal combustion engine. Injector 
1 1 comprises a hollow body 12 carrying a nozzle (not 
shown) terminating at the bottom with one or more 
injection orifices. Body 12 has an axial cavity 13 in 
which slides loosely a control rod 14 connected to a pin 
for closing the injection orifice; and an appendix 15 in 
which is inserted an inlet fitting 16 connected to the 
usual fuel supply pump supplying fuel at a high pressure 
of, say, 1350 bar. 

Body 12 comprises a conduit 17 connecting fitting 
1 6 to an injection chamber of the nozzle; a substantially 
cylindrical cavity 18 with a thread 19; and a seat 21 in 
turn comprising a cylindrical surface 22 separated from 
cavity 18 by a shoulder 23. Injector 1 1 also comprises a 
metering valve, indicated as a whole by 24, which is 
housed inside seat 21 and is controlled by the stem 25 
of the armature of an electromagnet (not shown). 

Metering valve 24 comprises a valve body 26 hav- 
ing a portion 27 with a substantially cylindrical outer sur- 
face 28 (Figure 2); and valve body 26 also has a flange 
29 normally held resting on shoulder 23 (Figure 1) of 
hollow body 12 by an externally-threaded ring nut 31 
screwed to thread 1 9 of cavity 1 8. 

The gap between ring nut 31 and stem 25 defines a 
discharge chamber 32_of valve 24; chamber 32 cpjpmu- 
nicates in known maimer with a discharge fitting 33 con- 
nected to the fuel tank, so that the fuel in chamber 32 is 


It is an object c . present invention to provide a 
sealing device tor Rector of the above type, which is 
easy to asserted is of idng working life, and provides 40 
for eliminating £e aforementioned drawbacks t y picall y ; 
associated with known sealing devices. 

According to the preser.V invention, there is pro- 
vided a sealing device' between two cavities at different 
pressures, and whicti comprises an annular seal 45 
between two concentric surfaces separating said cavi- 
ties; characterized in that said seal is compressed 
between two shoulders provided on said surfaces in a 
direction parallel to their axis, so as to seal botrf said 
surfaces and said shoulders. ( ' so 

The device Is advantageously fitted inside an inter; 
nal combustion engine fuel injector comprising^ hollow 
body carrying a nozzle, and a metering valve for open- 
ing said nozzle, said metering valve having a valve body 
housed inside a cylindrical seat of said hollow body, and ss 
is characterized in that said shoulders are provided on 
the surface of said cylindrical seat and on the outer sur- 
face of a portion of said valve body. 


substantially at atmospheric pressure; and cavity 13 of 
hollow bodyr12a>mn^i^ 
via a discharge conduit 34 formed in body 12, and is 
therefore also at atmosp heric pressure 

Valve body 26 has an axial hole 36 In which is 
guided a top portion 37 of rod 14, and an axial coiifro! 
chamber 38 a>mmuhicating with hole 36; and pbrfeon 
27 of valve body 26 has an annular groove 39 commu- 
nicating with the end portion of hole 36 via a calibrated 
conduit 41 defining the inlet conduit of control chamber 

38. ■"' 

Hollow body 1 2 has a further conduit 42 connecting 
fitting 16 to annular groove 39, which acts as a distribu- 
tion cavity idt distributing fuel from conduit 42 to control 
chamber 38. and therefore normally contains fuel at 
high pressure. 

Control chamber 38 has a calibrated discharge 
conduit 44 communicating With discharge chamber 32; 
the end of the top portion 37 of rod 14 has. an iappendix 
46 for cutting off communicaition between hole 36 and 
chamber 38 without closing ihiet conduit 41 ; and portion 
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37 of rod 1 4 has two annular seals 47 for preventing the 
passage of fuel from control chamber 38 to axial cavity 
13. 

The pressure of the fuel in hole 36 normally keeps 
rod 14 in the lowered position closing the nozzle of s 
injector 1 1 ; discharge conduit 44 of control chamber 38 
is normally kept dosed by a shutter in the form of a ball 
48, which rests on a conical seat 50 (Figure 2) defined 
by the contact surface with conduit 44; and ball 48 (Fig- 
ure 1) is guided by a guide plate 49 on which acts a w 
flange 51 of armature stem 25. 

Since distribution cavity 39 normally contains high- 
pressure fuel, while cavity 13 and discharge chamber 
32 contain fuel at atmospheric pressure, the region of 
cavity 39 must be isolated hydraulically from both cavity 15 
13 and chamber 32 by an effective sealing device. Seal- 
ing between cavity 39 and discharge chamber 32 is 
ensured in known manner by flange 29 contacting 
shoulder 23, and by ring nut 31 contacting flange 29. 

According to the invention, the sealing device 20 
between high-pressure cavity 39 and atmospheric-pres- 
sure cavity 13 comprises a circular- or oval-section 
annular seal 52 made of elastomeric material, e.g. 
Teflon (registered trademark) with the addition of glass 
or bronze f foers. and which is compressed in a direction 25 
parallel to the axis of the cylindrical seat between two 
shoulders 53. 54. 

More specifically, shoulder 53 (Figure 2) is provided 
on seat 21 of valve body 26, and separates cylindrical 
surface 22 from a cylindrical surface 56 of a portion 57 30 
of the seat and smaller in diameter than surface 22. The 
other shoulder 54 is provided on the outer surface 28 of 
portion 27, and separates surface 28 from a surface 58 
of another portion 59 of valve body 26 and also smaller 
in diameter than surface 28. ,35 

The two shoulders 53, 54 are therefore annular, 
coaxial and parallel to each other. Shoulder 54 is so 
located beneath cavity 39 that, when ring nut 31 brings ' " 
flange 29 into cont^ cl.^lshouldet^gLof bodyJz, , 
shoulder 54 compresses seal 52 axially so astp d^rrri 40 
and bring it into sealing con^c^ not only with shqu|ders 
53 and 54, but also with,surface 22 of. seat 21 ^ hollow^' 
body 12, and with su^ce 58 of Fortran 
26, thus providing for excellwt ^sealing of ti)th seat 21 
andvalve,body 26by s,eal52. f ! ' , ' 45 

To simplify fi^ent of seal, 52 to valyre body 26. 'port, 
tion 59 comprises a ^lindncal portion 61 (Figure 2) and . 
a slightly truncated^he-shaped portion 62. More spe- 
cifically, cylindrical portion 61 is of a height equal to 
roughly a quarter of theVieight of portion 59, while triirv so v 
cated-cbne-$haped portion e$,feV& height v equal to 
roughly three-quarters of portion 59.. 

Metering valve 24 (Figure 1) of injector 11 is 
assembled as follows. f . 

First of all, seal 52 is fitted to portion 59 so as to. 55 
contact shpulder 54; body 26 of valve £4, together with 
seal 52, is inserted inside seat 21 of hollow body 12, 
and rod 14 inside hole 36; and ring nut 31 is screwed to 


thread 1 9 to force flange 29 against shoulder 23 and so 
deform seal 52, which assumes a substantially rectan- 
gular section to fill the annular gap between the two 
shoulders 53 and 54. 

Injector 1 1 operates in known manner as described 
briefly below. 

When the electromagnet is energized, stem 25 of 
the armature is raised; the pressure of the fuel in control 
chamber 38 opens metering valve 24, so that rod 14 is 
raised to open the nozzle of injector 11 ; and the fuel in 
chamber 38 is discharged into the tank via chamber 32 
and fitting 33. 

When the electromagnet is de-energized, a spring 
(not shown) lowers stem 25 and pushes ball 48 against 
conical seat 50 (see also Figure 2) to close valve 24; 
and the pressure of the fuel in control chamber 38 
increases rapidly to lower rod 14 and so close the noz- 
zle of injector 11. 

As compared with known devices, the advantages 
of the s^ing device according to the invention will be 
clear frory/je foregoing description. Compressing seal 
52 betwe\|4 ^ two shoulders 53, 54 provides for 
redundant ^ ^between seat 21 of hollow body 12 
and portion ^ ; , >^e body 26. thus preventing extru- 
sion rings beir\^£ ^ ^ in the material of seal 52.- More- 
over, improving tr ^Qiency of seal 52- reduces fuel 
leakage and. th^ ^ fiction-induced heating to 
increase the wprWn^^^S2.., ; .. , > ; . 

Clearly; changes: j^/^made to t(ie sealing 
device as described aru-^^ed herein without, how- 
ever, departing from the^. ^ of the accompanying 
Claims. For, example, seal 5^, -' be made of different 
elastomeric material; and th^^ice m$y comprise 
more than one annular seal. ^ 


Claims, 


1. A sealing devjce between ^ two ii^' <s at different 
iDre^f-es r ^-whjch : TO ^ri^^^r^aT^^l 
(52) between ^concentric surfaces i*sjtS8)jsep- 
aratjng said- cavities 439, t3)ir<^a^r^ r in that 
said seal (52) is conprjs^^be^ 

ders (53, 54) provided onsaifJ si^ces^?, 58) in a 
direcfon parallel to,thejr : a^s. ,«a > W tq seal both 
said jBurfac^(22, 58) ^nd ( said i shouidjers (53, 54). 

2. A device as claimed in Claim ,1 . for an internal com- 
bustion ^.Qr^hQ fu^ inj^or {1t) comprising a hol- 
low, body (12) .carrying a jriozzle, and a metering 
valve (24) for opening said nozzle, said metering 
valve (24) haying a vdve body (26) housed inside a 
cylindrical seat (21) of said hollow body (12); char- 
acterized in that said shoulders (53, 54) are pro- 
vided on the surface (22) of said cylindrical seat 
(21) and on the outer surface (58) of a portion (59) 
of said valve body (26). 


3. A device as claimed in Claim 2, characterized in 
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that said seal (52) has a substantially circular sec* 
tion; said valve body (26) being connected to said 
hollow body (12) by a threaded ring nut (31), which 
is screwed inside a thread (19) of said hollow body 
(12) to so deform said section as to seal both said $ 
surface (22) of said cylindrical seat (21) and said 
outer surface (58). 

A device as claimed in Claim 3, wherein said valve 
body (26) has a flange (29) against which said ring 10 
nut (31) acts; said flange (29) being arrested 
against a further shoulder (23) of said hollow body 
(12); characterized in that an end portion (62) of 
said valve body (26) is slightly truncated-cone- 
shaped to assist insertion of said valve body (26) 15 
inside said cylindrical seat (21). 

A device as claimed in Claim 4, wherein said valve 
body (26) has a compression chamber (38), which 
communicates with a discharge chamber (32) via a so 
discharge conduit (44), and has a high-pressure- 
fuel inlet conduit (41) to act on a rod (14) controlling 
the injector (11); said discharge conduit (44) being 
controlled by an electromagnetically controlled 
shutter (48); and said inlet conduit (41) being 25 
located radially at said annular cavity (39); charac- 
terized in that the shoulder (54) of said valve body 
(26) is located between said annular cavity (39) and 
said truhcated-cbhe-shaped portion (62). 

30 
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(54) Internal combustion engine fuel injector 

(57) The injector (1 1 ) has a hollow body (1 2) carry- 
ing a nozzle, and a metering valve (24) having a valve 
body (26) housed in a cylindrical seal (21) of the hollow 
body (12). The valve body (26) has a distribution cavity 
(39) for distrfouting high-pressure fuel to a control 
chamber (38) of the valve (24), whereas the seat (21) 
communicates with a cavity (13) at atmospheric pres- 

-sure and in which the control rod (14) slides. The seat" 
ing device has an annular seal (52), ? which ; is 
compressed between two shoulders (53, 54) carried by 
the surface (22) of the seat (21 ) and by ah outer surface 

(58) of a portion (59) of the valve body (26) so as to pro- . 
vide for redundant sealing between the two surfaces 
(22,58). 
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